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Background: Ventricular volumetric ejection fraction (VV EF) is often normal in those with single ventricle circulations. This is not in 
keeping with their symptoms and prognosis. We propose a new simple measure of ventricular function based on kinetic energy, the kinetic 
energy ejection fraction (KE EF), and assess its usefulness in patients with single ventricle circulation.
methods: Kinetic energy was prospectively quantified using 4D flow MRI in 41 patients with a single ventricle circulation (0.5 - 28 years) 
and compared to 43 healthy volunteers (1.5 - 62 years) and 14 patients with left ventricular (LV) dysfunction (28 - 79 years). The ratio of 
ejected kinetic energy to total kinetic energy was used to devise KE EF.
results: KE EF has a smaller range than VV EF in healthy subjects (97.3 ± 0.8% vs. 60.1 ± 5.5%). LV dysfunction causes a fall in KE 
EF (90.0 ± 6.7; p = 0.0001). Although VV EF in healthy LVs and single ventricle hearts did not differ (p = 0.99) the respective KE EF was 
significantly lower (91.0 ± 8.0%; p < 0.0001) with a wider range. Those reporting the greatest symptomatic impairment (NYHA II) had lower 
KE EF than asymptomatic (NYHA I) subjects (p= 0.0067) whilst in comparison VV EF remained unchanged (p = 0.54).
conclusion: KE EF is a marker of healthy cardiac function displaying a very small range of values in comparison to the broader range 
shown in VV EF. In those with single ventricle circulations it identifies a spectrum of diminished cardiac performance corresponding to a 
patient’s perceived exercise tolerance.
